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This volume is an addition to the Humana Press series 
Methods in Molecular Biology and covers most of the 
important aspects of protein and petide analysis by 
mass spectrometry. The book contains 21 chapters, 
each written by individuals who are practicing the art 
of protein and peptide analysis by mass spectrometry. 
The methodology used in their own laboratories is 
described. Readers will definitely benefit from the ac- 
counts of personal experience of these experts. Each 
chapter is written in a unique format and is divided 
into four sections: Introduction, Materials, Methods, 
and Notes. The Introduction provides an overview of 
the technique and introduces the problem; the Material 
section gives a lists of chemicals, equipment, and other 
items used in the experimental protocol and the source 
from which they can be obtained; a detailed account of 
the experimental protocol is given in the Methods 
section; and some additional information and precau- 
tionary notes are included in the Notes. References 
given at the ends of the chapters are limited to the 
work being described and are not intended to be 
comprehensive r views. 
The writing style of some chapters concerned me; 
they are written in the style of a journal manuscript 
rather than in the form of a tutorial text. 
The book is dedicated to Professor Michael 
"Mickey" Barber, whom many of us associate with the 
discovery of fast-atom bombardment (FAB) ionization, 
a technique that opened a flood gate of applications of 
mass spectrometry for nonvolatile molecules. The first 
chapter, written by Peter Roepstorff, is a tribute to 
Mickey Barber, and traces historical developments in
the field of mass spectrometry of proteins and peptides 
since the early 1960s. The concept of matrix, a major 
contribution of Mickey Barber, is also discussed. 
Chapter 2, written by the editor himself, describes 
various ionization techniques and mass analyzers. Al- 
though this chapter will help to introduce mass spec- 
trometry to newcomers, the write-up about mass ana- 
lyzers is overly brief. 
A new technique--postsource decay for the analy- 
sis of peptides and proteins by matrix-assisted laser 
desorption-ionization (MALD1)-time-of-flight mass 
spectrometry (TOF-MS)--is described in Chapter 4. 
This technique is an important development that al- 
lows TOF-MS to be used for sequence analysis of 
peptides. The author has done an excellent job in 
describing various experimental steps and instrumen- 
tal parameters needed to obtain collision-induced dis- 
sociation (CID) specra of peptides. In the next chapter, 
Dom Desiderio highlights the quantitative potential of 
mass spectrometry. His laboratory has gained exper- 
tise in mass spectrometric quantification of neuropep- 
tides in real-world samples. This potential is demon- 
strated in this chapter with examples of quantification 
of methionine nkephalin and fl-endorphin in human 
pituitary tissue. 
The next three chapters are devoted to the peptide 
mapping approach, an important technique that can be 
used for structural analysis of proteins. Cottrell and 
Sutton describe a protocol (Chapter 6) in which elec- 
trophoretically separated proteins are enzymatically 
cleaved and peptide fragments are mass analyzed by 
MALDI-TOF-MS to provide a fingerprint. The experi- 
mental mass values are then compared to database 
mass values to search the mass of the protein. The use 
of liquid chromatography (LC)-electrospray ionization 
mass spectrometry (ESI-MS) for the analysis of protein 
digests is elegantly described by Thomas Covey in the 
next chapter. Several important issues, such as column 
length and diameter, stationary phase, the flow rate 
and nature of the mobile phase, and degassing, that 
are critical to the performance of LC mass spectrome- 
try are discussed. Also discussed is the use of this 
technique for mapping glycopeptides and phospho- 
peptides. In Chapter 8, Wada describes a protocol for 
detection of protein variants by using the peptide 
mapping approach. This chapter describes procedures 
for purification, alkylation, and desalting of proteins 
by reversed-phase high-performance liquid chro- 
matography (HPLC), detection of variants through 
mass measurement of the intact protein by ESI-MS, 
chemical and enzymatic leavage of the protein, and 
identification of the protein digest by ESI-MS and 
fast-atom bombardment mass spectrometry (FAB-MS). 
Chapter 9 illustrates the exciting potential of mass 
spectrometry for investigation of noncovalent com- 
plexes of biomolecules. ESI-MS methods for detection 
of large noncovalent complexes of proteins and 
oligonucleotides are described in this chapter. Mass 
spectrometry has become a standard technique for 
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determination of the primary structure of proteins. 
With the emergence of electrospray ionization, the 
potential of mass spectrometry is also being explored 
to determine higher-order structures of proteins. This 
aspect is discussed in Chapter 10 and the use of the 
hydrogen-deuterium exchange labeling procedure to 
determine the secondary structure of proteins is de- 
scribed. 
In Chapter 12, Wang and Chait describe an experi- 
mental protocol for determining posttranslational 
modifications with automated protein ladder sequenc- 
ing. The area of disulfide bond location is covered in 
Chapter 14. A general strategy for locating disulfide 
bonds is discussed and in-depth coverage of each step 
of the protocol is provided. Several representative ex- 
amples with corresponding mass spectra and other 
relevant figures help in understanding this methodol- 
ogy. In Chapter 16, useful hints are given for the 
analysis of hydrophobic proteins and peptides by 
MALDI. 
The analysis of glycoproteins and glycopeptides is 
the subject of next four chapters. The use of FAB-MS is 
described in Chapter 17. Depending upon the informa- 
tion desired, three different protocols can be used: one 
can analyze the glycon portion only, both glycons and 
the peptides to which they are attached can be ana- 
lyzed, or a detailed analysis of N- and O-glycosylation 
sites can be performed. Chapter 18 describes identifi- 
cation of oligosaccharides by MALDI-TOF-MS after 
their release from glycoproteins. The technique is 
demonstrated with an example of the analysis of 
chicken ovalbumin. Also described is a procedure for 
obtaining high resolution data with a MALDI mag- 
netic sector machine outfitted with an array detector. 
Chapter 19, written by Settineri and Burlingame, de- 
scribes a comprehensive methodology for detection, 
identification, and sequencing of carbohydrates at- 
tached to glycoproteins. This is another excellent chap- 
ter, which provides extensive methodological details 
with numerous examples and relevant figures. Glyco- 
proteins are reduced and alkylated prior to proteolytic 
digestion. The protein digest is mass analyzed by mi- 
crobore LC/ESI-MS. In-source collision-induced disso- 
ciation (CID) and selected-ion monitoring of the struc- 
ture-specific oxynium ions are used to identify the 
glycopeptides. An alternate procedure for identifica- 
tion of glycopeptides in the protein digests uses a 
triple quadrupole tandem mass spectrometer parent 
ion scan. Once glycopeptides have been identified, the 
exact nature and site of glycosylation are determined 
from suspected HPLC fractions by Edman degradation 
and repeated glycosidation and ESI-MS analysis. 
Chapter 20 describes the use of ESI-MS with maximum 
entropy processing for analysis of complex protein and 
glycoprotein mixtures. The molecular mass of proteins 
can be determined with a precision of 0.01%. 
Problems encountered in the use of commercially 
available bibliographic databases for searching the lit- 
erature in this field are discussed in Chapter 21. Neces- 
sary steps needed for a successful search are pre- 
sented. 
Other areas covered in this book are the formation 
of charged erivatives to facilitate sequencing of pep- 
tides by high-energy CID (Chapter 3), the effect of 
detergents on ESI-MS analysis of proteins (Chapter 11), 
analysis of single-cysteine variants of recombinant pro- 
teins (Chapter 13), and determination f loading val- 
ues and distributions for drugs conjugated to proteins 
and antibodies (Chapter 15). 
Appendices at the end of the book provide some 
additional valuable information that includes discus- 
sion and tables about nominal and isotopically aver- 
aged molecular weight, mass and abundance values, 
mass values of amino acid residues, type and structure 
of peptide fragments, standard peptide and protein 
mass calibrants, enzymatic agents, and matrices used 
in MALDI. The last appendix contains an exhaustive 
list of references to the use of mass spectrometry in 
protein and peptide analysis published in 1995. 
In summary, this book has done a good job in 
presenting several important techniques for the analy- 
sis of proteins and peptides by mass spectrometry. 
This book is highly recommended for those who wish 
to engage in this field. 
